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vABSTRACT
Copper oxide thin films with five different deposition times (30 min, 60 min, 
90 min, 120 min and 150 min) had been successfully growth by dc sputtering 
technique. The thickness of copper oxide thin film was measured by using 
ellipsometer. The optical properties of copper oxide thin films were characterized by 
UV-Vis-NIR spectrometer and Photoluminescence spectrometer while the 
morphology images were determined by Atomic Force Microscopy (AFM). The 
copper oxide thin film thicknesses were found around 11.6 nm, 122.1 nm, 129.7 nm, 
142.4 nm and 144.2 nm with respect to the five different depositions time at 30 min 
time interval. The absorption and transmission spectra obtained from UV-Vis-NIR 
spectroscopy revealed five absorption edges of copper oxide thin film in the 
ultraviolet region. The optical absorption intensity was increased with increase the 
thickness while the transmission intensity was decreased with increase the thickness. 
The transmission intensity was increased to 90% for copper oxide with deposition 
time 30 min, 60 min, 90 min, and 120 min while the transmission intensity of copper 
oxide with deposition time 150 min was increased up to 75%. Based on the 
absorption coefficient measurements, the optical band gap energy have been 
determined by Tauc plot relation around Eg= 4.63 eV to 4.18 eV for 30 min to 150 
min of deposition time. The photoluminescence spectra of copper oxide thin film was 
found in violet region (400 nm and 402 nm) for copper oxide thin film with 
deposition time 30 min and 60 min while the blue region (435 nm) was found for 
copper oxide thin film at deposition time 90 min, 120 min and 150 min. The root 
mean square roughness (RMS) was confirmed that the surface roughness of copper 
oxide thin film was increased with increase the deposition time and compatible with 
the images shown by Atomic Force Microscopy (AFM).
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ABSTRAK
Oksida tembaga filem nipis dengan lima masa pemendapan yang berlainan
(30 min , 60 min , 90 min , 120 min dan 150 min) telah berjaya dihasilkan oleh 
teknik percikan arus terus. Ketebalan oksida tembaga filem nipis diukur dengan 
menggunakan ellipsometer . Ciri-ciri optik oksida tembaga filem nipis telah di uji
oleh UV- Vis -NIR spektrometer dan Photoluminescence spektrometer manakala 
imej morfologi ditentukan oleh ‘Atomic Force Microscopy’ (AFM ). Ketebalan filem 
nipis oksida tembaga didapati sebanyak 11.6 nm, 122.1 nm, 129.7 nm, 142.4 nm dan 
144.2 nm mengikut urutan masa pemendapan pada julat 30 min. Penyerapan dan 
penghantaran spektra yang diperolehi daripada UV- Vis -NIR spektroskopi 
menunjukan lima puncak penyerapan tembaga oksida filem nipis berada di kawasan 
ultraungu. Keamatan penyerapan optik meningkat dengan meningkatnya ketebalan 
oksida filem nipis manakala keamatan penghantaran adalah menurunan dengan
menurunnya ketebalan oksida filem nipis. Keamatan penghantaran meningkat kepada 
90% untuk oksida tembaga dengan masa pemendapan 30 min , 60 min , 90 min, dan 
120 minit sementara intensiti penghantaran oksida tembaga dengan masa 
pemendapan 150 min meningkat sehingga 75 %. Berdasarkan ukuran pekali 
penyerapan , jalur optik jurang tenaga yang ditentukan oleh hubungan Tauc plot
berada di antara Eg = 4.63 eV sehingga 4.18 eV untuk masa pemendapan selama 30
min hingga 150 min. Jalur photoluminescence oksida tembaga filem nipis didapati 
berada di rantau ungu (400 nm dan 402 nm) untuk masa pemendapan 30 min dan 60 
min manakala kawasan biru (435 nm) ditemui untuk oksida tembaga filem nipis pada 
masa pemendapan 90 min , 120 min dan 150 min. Punca min kekasaran persegi ( 
RMS ) telah mengesahkan bahawa kekasaran permukaan oksida tembaga filem nipis 
meningkat dengan meningkatnya masa pemendapan dan setanding dengan imej-imej 
yang ditunjukkan oleh ‘Atomic Force Microscopy (AFM ).
